In 1881 one of us gave, in th e ' Proceedings of th e R oyal S ociety,' a pap er w ith th e same title as th e above. Since then, how ever, he h as been able to work out a m ore exact m eans of m easuring th e effect of the spectrum on these salts of silver, and it is our desire now to lay the im proved results before th e Society.
In Jan u ary , 1887, one of us read a p ap e r before th e P h o to g rap h ic Society of G reat B ritain, " On the mode of m easuring D ensities of P hotographic D eposits, w ith some rem arks on S ensitom eters," an d in it alluded to th e possibility of m easuring th e relativ e sensitiveness of a photographic p late to th e different p a rts of th e spectrum . T h e plan th ere indicated, w ith some in stru m e n ta l im provem ents, h as been em ployed in th e p resen t instance.
The m ethod em ployed consists in th ro w in g an im age of th e photo graphed spectrum on a w hite screen and m easuring the density of th e photograph a t different points. As th e spectrum of sun lig h t abounds in d ark F rau n h o fer lines, i t was evident th a t th e sun w ould be a very inconvenient source of lig h t by w hich to form th e spectrum. I t was also inconvenient on account of th e variation in intensity a t different tim es of th e y ea r and day in its different parts. A fter trials of various sources of lig h t we came to th e conclusion th a t th e m ost p ractical source to employ was th e lig h t from gas, b u rn t in an A rg an d b u rn er.
A som ew hat w hiter lig h t would have been b etter, perhaps, since th e ultra-violet ra y s would have been s tro n g e r; b u t it appeared th a t, ta k in g all th in g s into consideration, the convenience of gas lig h t more th a n counter balanced its disadvantages. W e may m ention th a t th e crater of th e positive pole of the electric lig h t was used in some in sta n c e s; but, as certain m inim a of action on some of th e salts of silver experim ented w ith lay at p arts of the spectrum where b rig h t carbon bands were to be found, th e m ain researches were carried out by the aid of gas light.
The apparatus employed for photographing the spectrum was th a t employed in the previous research already alluded to. T he tw o prism s employed were of medium dense w hite flint, each having an angle of 62". The collim ating lens was of the same m aterial, and the photographic lens was a rapid rectilinear doublet by Dalm eyer, of 16-inch focal length. In some cases one of the lenses of the doublet was dismounted, and the other used as a single lens, giving a focal length of about 30 inches. A n image of the gas flame was throw n on th e slit of th e collimator, producing a b rig h t image when the slit had a w idth of of an inch-The bottom half of tbe slifc was closed by a s h u tte r w hen th e gas spectrum was photographed. To know the locality of the p a rt of th e gas spectrum impressed, a second spectrum of the electric arc was photographed below the gas spectrum, lithium and sodium being volatilised, to give a sufficient num ber of fiducial lines. The plate was then w ithdraw n from the slide and placed in an apparatus by which a series of sm all square portions of th e plate lying parallel and below th e last-nam ed spectrum could be exposed a t will.
The exposures of th is series of squares varied between 3£ seconds and 5 m inutes, generally being 3^, 15, 30, 60, 90, 120, 180, 240 , and 300 seconds. The exposure was m ade to the lig h t from an A rgand paraffin lam p placed a t 6 feet from th e plate. W hen the heig h t of th e flame was kept constant, no practical difference in illum ination was found, and no variation was found during a series of exposures if th e lam p were allowed to attain a constant tem perature by b u rning te n m inutes. The plate thus im pressed w ith the various images was developed in th e ordinary m anner w ith the pioper developer.
If a gelatine plate were used, ferrous oxalate was usually em ployed; w hilst acidified sulphate of iron was employed if a collodion wet plate were being experim ented w ith. I t has not been thought w orth while to record all the m easurem ents of the various plates, but a selec tion has been m ade of the m ost im p o rtan t results. I t may be rem arked th a t only 5 per cent, addition of bromo-iodide of silver to a brom ide of silver em ulsion sufficed to shift th e place of m axim um sensitiveness of th e plate from the blue towards the green, as shown in th e diagram . A fter developm ent the plates were fixed as usua and dried, and were th en ready for m easuring. The following diagram shows th e apparatus em ployed for the m easurem ent, the descrip ion of w hich is tak en from a previous paper by one of us.
A is th e source of lig h t-gas, paraffin, or other la m p ; B is a lens of about 9 inches focus, used as a condenser; C is a double frame tor carrying th e negative, 1ST, w hich has an upw ard and side motion, so th a t any p a rt of the negative m ay be brought in front of the con denser ; D is a lens on a stand, used to focus the negative on t e screen E, which is black except one small square, as shown, where the image of th e p art to be m easured is throw n ; E is one of a series of diaphragm s used w ith D for the purpose of sharpening the image and reducing its brightness when required ;• H is the rod used to cast th e shadow on the w hite p atch ; G is a flat m irror reflecting a beam also on E ; K is the rotating apparatus placed in the p ath of the light reflected from G, to dim inish it at pleasure; M is the small electro m otor which drives K. The rod H is so placed th a t the shadows cast by th e beam from G, and com ing th rough the negative, ju st touch, and the two are equalised in brightness by m eans of opening more or less th e ro tatin g sectors K.
The negative to be m easured was m arked w ith a scale of inches, and, in cases of sudden change of density, to less. I t was then placed in th e m easuring apparatus and m easurem ents com menced. W hen th e square patches were m easured, a th ick ish rod was employed, b u t for the photographed spectrum a k n ittin g needle, ^ of an inch thick, was substituted. The opacities of the different p arts of the film w ere calculated from w here the negative showed " no deposit," and th e opening of the sectors w hen th e d irect and reflected lig h t balanced was tak en as th e standard. The required opening of th e sectors showed b u t little variation for any of th e photographs.
The scale of density corresponding to different tim es of exposure was plotted from the readings of squares, and the readings of th e different p arts of the photographed spectra were applied to the curve so derived, and the density corresponding to th e tim es of exposure tabulated. From the photographed spectrum of the arc the positions of the different m easured densities were known and th e curve w ith the reference F raunhofer lines plotted in the usual m anner. From these curves th e curves for the norm al or w ave-length spectrum were calculated, and it is these curves which are shown in the accom pany ing figures. R everting to the paper to which we have referred (' Roy. Soc. P roc.,' No. 217, 1881), it will be seen th a t the figures therein shown differ from those here given. This is caused by the fact th a t the form er curves were only eyp estimations of density, w hilst the latter are the comparative sensitivenesses derived from m easured densities.
T h at the form er are not in great error w ill be seen by comparing th e place of m axim um density of th e form er with the place of m axi mum sensitiveness of the latter.
I t m ay be well to rem ark here on one point to which objection m ight be taken in the results. I t has been assum ed in m aking the scale th a t len g th of exposure is equivalent to the intensity of the light. This is not a h asty assum ption, but has been carefully tested. W hen the exposure is b u t the m inute fraction of a second, then the substitution of len g th of exposure for intensity does not apparently hold good; b ut, when the exposures are such as are given to the scale, the su b stitu tio n is perfectly legitim ate.
In th e following tables th e curves of the simple haloid salts of silver are given, as well as m ixtures of two or more, and also double salts. W here double salts of silver are shown they were prepared by m ixing th e alk aline salts in proper equivalent proportions, and then em ulsifying in gelatine or collodion by adding th e requisite am ount of silver n itra te to them . W here simple m ixtures are shown, em ulsions containing the proper equivalent am ount of the silver salts were prepared and subsequently m ixed. I t has been deemed desirable to give th e values for the haloid salts when stained w ith certain dyes, such as are usually employed in rendering photographic plates w hat is term ed isochrom atic. A ttention is called to the fact th at a m ixture of solutions of two dyes does not render the salts of the same sensi tiveness to different parts of the spectrum as do the two dyes if applied separately, w ashing taking place betw een the application of each. F or erythrosin M ailm an's well know n form ula was used to obtain th e coloured solution. The erythrosin was obtained from Germ any, and showed only traces of fluorescence. The cyanin was obtained from Messrs. H opkin and W illiam s, and appears to be made after G reville W illiam s' form ula. W hen cyanin was employed, 5 grains was dissolved in 1 oz. of alcohol, and w ater added to make up to 2 ozs. This solution was poured over the plate, which was then allowed to dry. The plate was th en washed w ith equal parts of spirit and w ater, and finally w ith w ater, and then exposed to the spectrum. Sim ilar results were obtained w hether the film was dry or moist.
[In all the tables except V II, V II I, IX , X , X V , and X V I, the following are th e points on the scale num bers of the principal F raunhofer lines: H, 13'8 ; G, 10*9; Li, 9 ; F, 7*6; E, 6*0; D, 4'3 ; Li, 2*8.
In Tables V I I I and IX the following are to be sub stitu ted : H , 14*0 ; G, 11*0; Li, 9*0 ; F, 7*7; E, 6*2; D, 4*6 ; Li, 3*1.
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E dw ards' Isochrom atic P late. See Fig. 13 AgBr. I is l J l^T j-I I is j-Stained with erythrosin.
